Effects of methyl mercury on cytokines, inflammation and virus clearance in a common infection (coxsackie B3 myocarditis).
A myocarditic coxsackievirus B3 (CB3) infection in Balb/c mice was used to investigate the effects of 12 weeks of methyl mercury (MeHg) exposure (3.69 mg/g diet) on inflammatory heart lesions, virus in the heart, the cytokine response, i.e. cachectin/TNF-alpha and gamma-interferon (IFN-gamma) levels in plasma, and on disease complications and mortality. This dose of MeHg did not influence mortality in this infection model. The inflammatory and necrotic lesions in the ventricular myocardium 7 days after the inoculation covered 2.2% of the tissue section area in infected control mice. This damage was increased (n.s.) by 50% (to 3.3% of the tissue section area) in MeHg-treated mice. The response pattern of lymphocyte subsets in situ in myocardial inflammatory lesions was corroborated using an immune histological technique. MeHg treatment tended to increase (2.2-fold, n.s.) the number of Mac 2+ cells (macrophages) in the heart muscle in this infection. Plasma levels of both TNF-alpha and IFN-gamma increased on day 3 of the infection in MeHg-treated as well as in non-MeHg-treated mice, but the mean IFN-gamma response was more pronounced in the MeHg-treated mice. On day 7 of the infection, when most animals still showed clinical signs of disease, cytokine levels were back to normal. MeHg-exposure in non-infected mice did not affect cytokine levels. In situ hybridization of virus RNA in myocardial tissue showed remaining virus in those mice who had the lowest plasma IFN-gamma levels. A 20% increased (P < 0.05) lymphoproliferative response to the T cell mitogen Con A was observed as a result of the MeHg treatment. Even heart tissue lesions and virus persistence tended to be influenced by MeHg in a direction compatible with the development of chronic disease.